Aluminium is an abundant metal comprising about 8% of the earth's crust. Despite this, the concentration of aluminium in water, foodstuffs, and biological media is usually low.' For many years aluminium was considered innocuous and virtually not absorbed from the gastrointestinal tract.
Urinary aluminium excretion remained high many years after stopping exposure. Blood and bone aluminium concentrations (4-53 pg Al/l and 18-29 pg Al/g respectively) were also raised but not to the same extent as urine excretion. It is concluded that long term exposure to aluminium by inhalation gives rise to accumulation of aluminium in the body and skeleton of healthy persons, and that the elimination of retained aluminium is very slow, in the order of several years.
Aluminium is an abundant metal comprising about 8% of the earth's crust. Despite this, the concentration of aluminium in water, foodstuffs, and biological media is usually low.' For many years aluminium was considered innocuous and virtually not absorbed from the gastrointestinal tract.
As a consequence of improved analytical facilities, it has been possible during the past decades to obtain accurate data on (fig 1) . To diminish the effect from current exposure to aluminium the urine samples were collected after a period of vacation without any exposure (16-37 days) . Two of the long term exposed welders volunteered for iliac bone biopsies and further measurements of aluminium in blood and urine.
In this report we provided further evidence that long term exposure to aluminium by inhalation gives rise to accumulation of aluminium in the body of healthy persons, and that the elimination of aluminium is very slow.
Materials and methods
Urine and blood samples were obtained on several occasions from two men who had been engaged in aluminium welding for 20 years or more. Urine was collected into 500 ml polythene bottles with lids of the same material. Bottles and lids had been carefully cleaned, soaked in 5% RBS 25 solution for at least five hours, soaked in 1 % ethylenediaminetetra-acetate solution overnight, and carefully rinsed with ion free water to prevent contamination. Blood samples were collected into tubes cleaned in the same way rs the urine bottles. In the laboratory a small portion of the urine was taken for determination of creatinine using a photometric reaction rate analyser (LKB 8600). To the remaining urine 1 5% of 9 M sulphuric acid was added and the samples were stored at 20°C until analysed. Urine and blood were diluted 1:4 or more and analysed by electrothermal atomic absorption spectrometry (ETAAS). The standard deviation was 1 35 pg/l at an aluminium concentration of 40 ,ug/l and the coefficient of variation was 3-3%. More details regarding the analytical methods for measuring aluminium in blood and urine are given elsewhere. '6 18 Iliac bone biopsies were obtained from two of the workers using a modified Bordier needle as described by Norris et al."9 Double labelling of the bone with tetracycline, which enables fluorescence microscopy to assess bone formation, was done by oral administration of 600 mg diemethylchlortetracycline (Ledermycin) during three days, on two occasions, before taking the bone specimens. The bone biopsies (5 mm in diameter) from the workers were taken at the Huddinge hospital in the same way as from renal patients from whom it is considered important to get a morphological diagnosis. Two samples were taken from each subject: one was fixed in absolute ethanol and submitted to Dr Feemont (University of Manchester, UK) for morphological examination and the other, in an aluminium free test tube, was sent for aluminium analysis. The project was approved by the local ethical committee at Huddinge hospital.
Before analysis the bone biopsies were rinsed briefly in purified water, wiped with analytical filter paper, and dried overnight at 110°C. Subsequently the dried bone samples underwent wet acid digestion using analytical grade nitric acid (Merck) purified at our laboratory by sub-boiling distillation in a quartz still (Hans Kuerner D-8200 Rosenheim, Germany) to avoid any possibility ofcontamination. About 1 ml of 9 5 M nitric acid was added to each 100 mg of bone. The liquid sample of digested bone was diluted and analysed using the standard addition method. The analyses were performed by ETAAS using a Perkin-Elmer Zeeman/3030 system comprising a microcomputer controlled HGA-600 graphite furnace, AC-Zeeman magnet, closed HGA cooling system, and an AS-60 autosampler. The autosampler was programmed to dispense 20 ,ul of the solution followed by 20 ,l of 5 M ammonia matrix modifier to avoid sputtering and attack from nitric acid on the graphite tubes. Blanks were run in each series. The detection limit was 0 1 jug Al/g with a 100 mg sample of dried bone and the coefficient of variation was 4%. Requests for reprints to C-G Elinder.
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